INTRODUCTION
Clinicians, scientists and other rehabilitation professionals continue to try to optimize the anterior cruciate ligament (ACL) rehabilitation process and develop return to full activity criteria for anterior cruciate ligament reconstructed patients that identify readiness of patients' knee function to minimize second injury risks. However, despite the best efforts of rehabilitation clinicians, patients that are able to return to full activity following anterior cruciate ligament reconstruction (ACLR) are at significantly greater risk of sustaining a second ACL injury event [1, 2] .
There are number of different functional measurements that are currently used to determine a patient's level of function and readiness to return to activity. Patient-oriented subjective tests that can be used to eval- Previous studies have reported high reliability and construct validity when using the IKDC to evaluate the level of knee function. Test-retest reliability of the IKDC has been reported between 0.90 and 0.95 for patients with knee injuries including ACL, meniscus, and chondral defects [3, 4] . The IKDC score is highly correlated with other patient-oriented subjective tests such as the Cincinnati Knee Rating System, pain visual analog scale, Lysholm score and SF-36 physical component and physical function [5, 6] . However, IKDC 2000 showed a lack of content validity because of no patients' contribution in developing this questionnaire.
The normative database of the IKDC 2000 can be used as a standard of successful patient-reported outcome [7] and the IKDC 2000 has been used frequently to assess knee function in ACLR patients [8] [9] [10] and in patients with ACL deficiency [11] [12] [13] .
The purpose of the KOS-ADLS is to identify symptoms and func- KOS-ADLS Score = ( ) ×100
Previous studies reported high test-retest reliability for KOS-ADLS between 0.94 and 0.98 [14] [15] [16] and this instrument demonstrates high internal consistency (Chronbach's alpha 0.89-0.98) [14] . Also, the KOS-ADLS shows good correlation with the Lysholm Knee Scoring Scale, showed that there are significant KOS-ADLS score differences between ACLR patients with normal knee function and abnormal knee function after both 6 months and 1 year post-ACLR [17] . Collectively, this previous literature indicates that KOS-ADLS questionnaire is an appropriate tool to assess knee function in post-ACLR patients.
The IKDC 2000 and the KOS-ADLS are frequently used instruments to evaluate patient-oriented subjective function in ACLR patients. Previous studies have confirmed that these tests exhibit high reliability and validity and can be useful to identify the current knee function of ACLR patients.
OBJECTIVE FUNCTIONAL TESTS
The quadriceps strength test most frequently used to evaluate ACLR patients level of function and readiness for return to activity is the maximum voluntary isometric contraction (MVIC) test [18] . One primary role of the quadriceps (knee extensor) muscle group is to eccentrically contract to control knee flexion and to slow down the body's center of mass during landing and cutting tasks [19] . Poor quadriceps muscle function has been linked to abnormal movement and asymmetrical loading patterns after ACLR [20] [21] [22] . Altered quadriceps muscle function was associated with sagittal plane knee biomechanics changes such as decreased knee flexion angle and decreased internal knee extension moment during walking and jogging [20, 21] . In addition, Oberländer et al. [22] investigated landing mechanics during a single leg hop test in healthy individuals and those 6 months post ACLR and 12 months post ACLR. There was a strong correlation (R 2 =.78) between quadriceps MVIC and internal knee extension moment during a single leg hop test in individuals 12 months post ACLR. As described above, the quadriceps MVIC could be important factor to assess the muscle restoration, it represents a lack of overall function of the patient. [26] . With respect for its utility for identifying functional limitations, a recent study reported that ACLR athletes who returned to pre-injury levels of sport activity at 2 years post-surgery showed higher single-leg hop and triple hop test limb symmetry indices compared to those who failed to return to pre-injury levels of activity [27] . Although the hop tests could be useful test to assess patient's lower extremity function, there is the possibility for patients to compensate movements which means patients completed this task with lack of quadriceps involvements.
CUT-OFF CRITERIA FOR FUNCTIONAL MEASURES
Several studies have used normative IKDC 2000 data for age and sex specific groups as a cut-off criteria to identify knee function [7, 17] . The 15th percentile from the normative data from uninjured female ages between 18-24 is 83.9 of the IKDC 2000 score [7] . In many previous studies, greater than 85 of the IKDC 2000 has been frequently used as cutoff standard with this subjective measure [17, [28] [29] [30] [31] . Some studies used KOS-ADLS as a test to decide ACLR patients' readiness of return to full activity [17, 32, 33] and greater than 90% of the score was commonly used standard cut-off for this measure [17, 33] . For objective functional tests such as quadriceps MVIC and single-leg hop tests, limb symmetry index (LSI) has been used to identify level of knee functional asymmetries [17, 32, 34] . LSI of 90%, representing a 10% deficit in injured side limb function compared to uninjured side, has been widely used in previous studies as a cut-off standard [17, 23, 24, 32, [34] [35] [36] [37] [38] [39] [40] .
FUNCTIONAL TEST BATTERY
A functional test battery (FTB), which incorporates several subjective and objective measures of knee function, has been proposed for use in determining individuals' readiness for return to activity by identifying limb asymmetries after ACL injury and reconstruction. The rationale underlying the use of multiple subjective and objective tests is that a FTB has been shown to more accurately discriminate neuromuscular function asymmetry between the injured and uninjured side of ACLR patients compared to single functional tests [41] [42] [43] . Gustavsson et al. [41] investigated the utilization of a three test FTB consisting of the vertical jump, the single-leg hop for distance, and the single-leg side hop. If a subject demonstrated a LSI < 90% on any of the three tests, the subject was classified as having failed the FTB. Among healthy groups (9 males Recently et al. [29] 
